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Application/Control Number: 09/265, 1 83 Page 2 

Art Unit: 2881 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-3,5-7,10-12,14-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stock [287], in view of G. J. Brakenhoff et al; "Femtosecond Pulse 
Width Control in Microscopy by Two-Photon Absorption Autocorrelation" and further in 
view of Denk [613]. As per claims 1,14, and 18-20, Stock [287] teaches a laser beam 
source for emitting a pulse laser beam for exciting a sample to cause a fluorescent light 
by multi-photon excitation phenomenon, a detector for detecting fluorescent light, an 
optical system for forming an optical path of said pulse laser beam for guiding said 
pulse laser beam. It also teaches a pre-chirp compensator arranged on said optical 
path for preventing a pulse width of said pulse laser beam from widening and a plurality 
of objective lenses capable of being selectively arranged on said optical path for 
collecting the pulse laser beam on the sample. See Stock [287] abstract, fig. 1 , and 
columns 3,6 & 7. In addition. Stock [287] teaches the optical components of the pre- 
chirp compensator causing components of the pulse laser beam to be emitted in order 
of wavelength such that shorter wavelengths are emitted earlier than longer 
wavelengths. See Stock [287] col. 1 lines 45-67 and col. 2 lines 1-20. Although Stock 



Application/Control Number: 09/265,183 Page 3 

Art Unit: 2881 

[287] does not explicitly teach the optical correcting element for adjusting the Qptical 
path length being adjustable by applying different voltages or different pressures, it does 
teach means provided for adjusting/correcting the optical path length. See Stock [287] 
column 3, col. 4 lines 1-20, col. 6 lines 60-67, and col. 7 lines 1-15 and 60-67. 
Therefore, it would have been an obvious matter of design choice to a person of 
ordinary skill in the art at the time the invention was made to have the optical correcting 
element for adjusting the optical path length be adjustable by applying different voltages 
or different pressures, since applicant has not disclosed that having the optical 
correcting element for adjusting the optical path length be adjustable by applying 
different voltages or different pressures solves any stated problem or is for any 
particular purpose and it appears that the invention would perform equally well with 
correcting means described by Stock [287]. In addition, Stock [287] teaches that a 
revolver/turret can be used for switching objective lenses. See Stock [287] col. 7 lines 
60-67. 

Stock [287] also does not teach providing a station for placing a sample to be 
observed. However, G. J. Brakenhoff does teach providing a station for placing a 
sample to be observed, and a correcting mechanism including optical correcting means 
for con-ecting an optical path length of said optical path to cause the pulse width of said 
pulse laser beam to be constant. See G. J. Brakenhoff p. 255 column 1 , p. 257 column 
2, and p. 258 column 1 . Also see Stock [287] col. 7 lines 60-67. In addition, G. J. 
Brakenhoff teaches that the pre-chirp compensator can be adjusted. See G. J. 
Brakenhoff p. 258, col. 1 paragraph 3. Therefore it would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to preset the pre-chirp 
compensator in order to reduce the broadening of the beam as taught in G. J. 
Brakenhoff. Denk [613] also teaches a laser-scanning microscope, a fluorophore 
having appropriate emission, a detector, and a station for placing the sample. See 
Denk [613] columns 9-10. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to provide a station for 
placing a sample to be observed, and a correcting mechanism including optical 
correcting means for correcting an optical path length of said optical path to cause the 
pulse width of said pulse laser beam to be constant in order to provide interactive 
control of the pulse width at the focal point. 

As per claims 2,15, Stock [287] teaches an interlocking mechanism for causing 
the correcting mechanism to be interlocked with said objective lenses. It also teaches 
microscope being comprised of a plurality of objective lenses. See Stock [287] column 
3. Also see G. J. Brakenhoff p, 253 column 2. As to the applicant's claim that 
correcting mechanism was to be interlocked with switchover of the objective lens. It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have the correcting mechanism interlocked with switchover of the 
objective lens, since it has been held that the provision of adjustability, where needed, 
involves only routine skill in the art. 

As per claim 3, Stock [287] teaches the optical correcting means arranged on 
said optical path in a position where said pulse laser beam forms a parallel luminous 
flux. Stock [287] also teaches optical correcting means including a plurality of optical 
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correcting elements capable of being arranged selectively on said optical path to cause 
the optical path length of said optical path to be constant in accordance with the 
respective optical path lengths of said objective lenses. See Stock [287] columns 3 & 
4. Also see G. J. Brakenhoff p. 258 column 2. 

As per claims 5,6,7, Stock [287] and G. J. Brakenhoff teach all aspects of the 
claims except for the correcting mechanism including a rotor and a slide supporting said 
optical correcting elements. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to use a rotor and a slide to support optical 
correcting elements since it was known in the art of microscopes to do so. Also see 
Ichic [342] fig. 2. It also would have been obvious to one of ordinary skill in the art at 
the time of the invention to have the correcting elements and said objective lenses be 
supported by the same supporting member and moved together in order to ensure that 
the proper distance between the correcting element and the objective lenses are 
maintained at all times which will then aid in the focusing of the device. 

As per claim 10, Denk [613] teaches the optical system further comprising a 
scanning mechanism. See Denk [613] column 1 1 . 

As per claim 1 1 , it would have been obvious to one of ordinary skill in the art at 
the time of the invention to position the optical correcting means between the scanning 
unit and the pre-chirp compensator in order correct the beam before it reaches the 
compensator. 
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As per claim 12, Denk [613] teaches the optical system including a portion for 
forming an optical path for guiding said fluorescent light to said detector. See Denk 
[613] column 5,10 and figs. 1,1A. 

As per claim 16, G. J. Brakenhoff teaches an objective lens being arranged on 
the said optical path for collecting the pulse laser beam on the sample and an optical 
element inserted between said pre-chirp compensator and said objective lens. See G. 
J. Brakenhoff p. 254 fig, 2. However, it does not explicitly state that there should be a 
plurality of objective lenses capable of being selectively arranged on said optical path 
nor does it state that the optical element should be flat. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have a 
plurality of objective lenses capable of being selectively arranged on said optical path in 
order to allow one to change the objective lens so without disturbing the rest of the 
apparatus in order to better focus the beam. It also would have been obvious to one of 
ordinary skill in the art at the time the invention was made to make the optical element 
flat since discovering the optimum shape would only involve routine skill in the art. 

As per claim 17, Stock [287] teaches the optical element being a phsm. See 
Stock [287] col. 11 lines 1-45. Also see Zavisian [010] col. 4 lines 30-55. 

As per claim 21 , Stock [287] teaches the plurality of optical correcting elements 
being adapted to be selectively placed on said optical path in accordance with which of 
the objective lenses is selectively placed on the optical path in a one-to-one 
corresponding relationship. See Stock [287] col. 60-67. 
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Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stock 
[287], G. J. Brakenhoff and Denk [613] as applied to claim 1 above, and further in view 
of White [289]. Stock [287], G. J. Brakenhoff and Denk [61 3] teach all aspects of the 
claimed invention except for the laser beam being detected that has already been 
transmitted through the sample. However, White [289] does teach a laser beam being 
detected after transmission of the beam. See White [289] abstract, fig. 1 , and column 1 . 
Therefore, it would have been obvious to a person of ordinary skill In the art at the time 
the invention was made to position a detector after the specimen in order to determine 
the amount of light that passes through the specimen as taught in White [289]. 

Response to Arguments 

With respect to the applicants' argument that the prior art does not teach a pre- 
chirp compensator and a correcting mechanism for correcting the optical path length 
when the objective lens to be used is switched, it is the examiner's view that Stock [287] 
does teach this. Stock [287] teaches a pre-chirp compensator (20) and a correcting 
mechanism (40) for correcting the optical path when the objective lens to be used is 
switched. See Stock [287] fig. 1 , col. 6 lines 33-40, 60-67. Specifically, Stock [287] 
teaches that one object of the present invention is to control the dispersion effects within 
an optical pulse source and/or a delivery optical fiber in order to compensate for the 
dispersion effects in an optical device, such as an optical measurement system. It also 
teaches that a correcting mechanism (40), a compressor, operates to compress the 
pulse width of the optical pulses, which have been transmitted through the single-mode 
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fiber (30). See Stock [287] col. 5 lines 1-10, col. 6 lines 60-67. Stock [287] goes on to 
teach that the optical device (50) has a known dispersion, (objective lens have known 
dispersions), providing the final compression of the high peak power pulse at a desired 
point within the optical device (50), such as the measurement point .... See Stock 
[287] col. 7 lines 10-15. Stock [287] then goes on to teach that, "The present invention 
can provide dispersion compensation for positive or negative dispersion effects. This 
allows for flexible optimization which can be calibrated to the optical path of the system 
so that a system user may provide the proper ore-compensation for an adjustable 
system, e.g., the microscope objectives in a turret in a two-photon laser scanning 
microscope." See Stock [287] col. 7 lines 1-15, and col. 60-67. Therefore because the 
compressor (40) compresses the optical pulse in cooperation with optical fiber, it will 
correct the dispersion for different objective lenses since it teaches that the dispersion 
that the system provides proper pre-compensation for objectives in a turret. See Stock 
[287] col. 6 lines 60-67. 

With respect to the applicants' arguments Brakenhoff does not teach driving the 
correcting mechanism for correcting the optical path length In accordance with the type 
of objective lens used, without varying the chirp amount of the pre-chirp compensator, it 
is the examiner's view that Brakenhoff does teach this. Brakenhoff explicitly teaches 
an auto correlation unit for correcting the pre-chirp amount with respect to an objective 
lens. See Brakenhoff p. 254 column 2, fig. 2, and p. 255 column 1 . 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent No. 6,178,041 to Simon is considered pertinent 
because of its discussion on a device for coupling the radiation of short-pulse lasers in 
an optical beam path of a microscope. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Quash whose telephone number is (703)-308- 
6555. The examiner can normally be reached on M-F from 9 a.m. to 5 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee, can be reached on (703)-308-41 16. Any inquiry of a general 
nature or relating to the status of this application or proceeding should be directed to the 
receptionist whose telephone number is (703)-308-0956. 





A. Quash 10/19/03 



